Abstract. Based on the fundamental units of real quadratic fields we provide lower bounds for their class numbers. These results extend work of H. Hasse [2] and generalize and correct results of H. Yokoi [8, 9], Moreover, for certain real quadratic fields we provide criteria for their class numbers to be divisible by a specific integer.
We begin by introducing certain types of real quadratic fields, the first of which is attributable to C. Richaud [7] and G. Degert [1] . Definition 1. If« = m2 + /"#5isa positive square-free integer, where r divides Am and r g (-m, m], then n is said to be of (wide) Richaud-Degert (R-D) type. If \r\ = 1 or 4, then n is said to be of narrow R-D type. (Note that when the norm N(e) of the fundamental unit e of Q(yn) is -1, then n is necessarily of narrow R-D type, whereas if N(e) = 1, then n may be of the more general wide R-D type.)
Types different from the above were studied by H. Yokoi in [8, 9] . These types are now described. Definition 2. Let n be a positive integer with no square factor except possibly 4. Then (I) Let p be any prime congruent to 1 modulo 4, and let a, b denote the (unique) integers such that a2 + 4 = bp2 (0 < a < p2). If n = p2m2 ± 2am + b, where m > p + 1 if n is square free and m > Ap + 1 otherwise, then if n is not of (wide) R-D type we say that n is of Yokoi type 1 (see [8] ).
(II) Let p be any prime congruent to 3 modulo 4, and let n = p2m2 ± Am, where m > p + 1 if « is square-free and m > Ap + 1 otherwise. Then if n is not of (narrow) R-D type we say that n is of Yokoi type 2 (see [9] ).
The following result is attributable to Davenport, Ankeny and Hasse (see [2] ). Lemma 1. Let K = Q(]/n), where n is a positive square-free integer, and let e = (T + U\/n)/2 be the fundamental unit of K. If there exist integers x and y such that x2 -ny2 = ±Am, where m > 0 and not a square, then m > (T -2)/U2 for N(e) =\andm> T/U2forN(e) = -1.
Now we use the above to establish lower bounds for class numbers of real quadratic fields. In what follows h(n) denotes the class number of Q(^/n). Theorem 1. Let n be a positive square-free integer and denote the fundamental unit ofK -Q(4n) by e = (T + Uvíñ)/2. If p is a prime which is not inert in K, andh(n) is odd, then log(y/«i/2 + 4-2)-21og(. 7) h(n)>-n~~\-ifN(e)=l and M»)>'°8>/""7r,2'-**« imp) i.
Proof. If P is a A'-prime above /» and »V is the order of P in the class group of K, then k divides h(n) and N(Pk) = ±Apk = a2 -«Z»2, where a and b are integers. Also, k is odd, since /» is not inert and h(n) is odd. Thus we may invoke Lemma 1 to get
ifW(e) = l, -1, Each instance forces b = 1; i.e., « + 2 = a2, contradicting the hypothesis. Q.E.D.
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The above results continue work of the author [3] [4] [5] . Table 1 illustrates Theorem In what follows, 0K denotes the ring of integers of K = Q(^fñ), and (x + y\fn)/2" G Ok is called primitive if g.c.d.(2°;c, 2"y) = 1, where a = 1 if « = 1 (mod 4), and a = O otherwise. Also e denotes the fundamental unit of A', and (a) denotes the principal ideal generated by a G Ok. Table 2 provides an illustration of Theorem 3. Table 2 « r s t h(n)
